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than that of VMAT group. But the VMAT group CTV's CI; 
spinal's D2,V40; lung's V3,V5 and machine's MU superior to 
that of CDR-CAS-IMAT group. There were no significant 
differences between CDR?CDR-CAS-IMAT and VMAT in the 
average dose of PTV, CTV, GTV, heart, spinal cord, double 
lung and the gamma?±3mm,±3%? pass rate. 
Conclusions: CDR-CAS-IMAT in the treatment of time and 
tissue of high dose irradiated area is less than that of VMAT; 
MU on machine and tissue of low dose irradiated area is 
higher than that of in VMAT. These two treatment methods 
can meet the clinical demand, can be selected according to 
the actual situation of the patient treatment.  
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Purpose/Objective: To compare the dosimetric results of 
treatment plans using 3DCRT, IMRT linac-based, with helical 
tomotherapy (HT) and direct tomotherapy (DT) in breast 
cancer patients, who required irradiation of the chest 
wall/breast and draining nodes after mastectomy or breast 
conserving surgery. 
Materials and Methods: 15 breast cancer patients (7 right, 8 
left) were enrolled. The chest wall/breast, suvra- and infra-
clavicular nodes and OARs were contoured. Breast and nodal 
CTVs were expanded to obtain a PTV. Four plans (3DCRT, 
IMRT linac-based, HT and DT) were created for each patient. 
Dose prescription was 50 Gy to the PTV minus 2 mm from the 
skin surface (PTV eval). In the 3DCRT plan for each patient a 
mono-isocentric technique was used: ¼ of beam treated the 
breast/chest wall with two opposed wedged tangential 
beams and ½ of beam treated the lymph nodes with three 
wedged beams. In the IMRT plan 6 beams were equally 
spaced throughout the 180° sector angle in the axial plane. 
The HT plan parameters consisted of a 5 cm field width (FW), 
0.287 pitch, and a 2.7 modulation factor (MF). The spinal 
cord and contralateral breast were spared by a directional 
block. The DT plan consisted of the same 6 beam angles as 
the IMRT linac-based, with the same plan parameters as the 
HT. The low level optimization goal was to protect lungs, 
heart and right breast. Dose constraints were also applied to 
the spinal cord, esophagus, larynx, thyroid, and ipsilateral 
humeral head with IMRT, HD and DT. 
Results: Plans were compared in terms of doses to the PTV, 
homogeneity index (HI) and doses to OARs. A Friedman test 
assessed dosimetric differences. D98%, D95%, D50% and mean 
doses (Dmean) of target increased significantly for IMRT 
techniques particularly for tomotherapy treatments 
(P<0.0001). Homogeneity was significantly increased 
(P<0.0001) in HT and DT, compared with 3DCRT and IMRT. 
V5Gy and V20Gy of the ipsilateral lung and V5Gy of the 
contralateral lung increased significantly with the IMRT 
techniques, although respecting the dose constraints. The 
heart received significantly lower mean and maximum doses 
(D2%) with 3DCRT for right-sided treatment; significantly 
better D2% results were achieved with HT techniques in left-
sided treatments. The contralateral breast was better spared 
in 3DCRT. Dosimetric parameters (mean and standard 
deviation) are shown in the table below. 
 
 
Dosimetric results were not significantly different for other 
OARs (spinal cord, esophagus, larynx, thyroid, and ipsilateral 
humeral head). 
 
Conclusions: IMRT techniques significantly improved the HI 
and the minimum doses to the target. However, this result 
was achieved at the cost of a greater OARs (lungs, heart in 
right-sided treatment and contralateral breast) exposure to 
low and medium doses.  
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Purpose/Objective: The delivery of intensity modulated 
radiation therapy (IMRT) using Vero machine has given us the 
need to use the electronic portal imaging device (EPID) to 
perform pre-treatment verifications. A method to analyze 
EPID images has been implemented thanks to a program 
developed with Matlab (MatImrt-QA) and results comparison 
has been performed with an independent commercially 
fluoroscopic EPID ('I’mRT-QA'-IBA) to test the new method 
accuracy. 
Materials and Methods: In October 2010 at St.Anna Hospital 
in Como has been installed a new linear accelerator (VERO), 
it has an O-Ring shape and the EPID is located under the 
cover on the opposite side from the beam source at 221,2cm 
distance. The EPID is an array of photodiode detectors on an 
amorphous silicon (a-Si) glass substrate, the pixel size is 
0,18mm at isocenter. The images are acquired in free 
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running mode and are saved as '.raw' format. The IMRT 
beams are delivered in Step and Shoot mode and for each of 
them a variable number of raw-images are saved (Nraw). The 
'MatImrt-QA' perform the sum of the Nraw images in order to 
obtain a matrix giving the integral image. Integral image is 
corrected by offset, gain and defective pixels and than g-
index of the fluence is calculated. 
Results: The EPID has been characterized in terms of Monitor 
Units (MU), field size and dose-rate dependence. The integral 
signal, in pixel value (PV), varies linearly with MU and the 
plot is a line with 4,207 x 103PV/MU slope. The PV to field 
size dependence is represented by a biexponential function. 
The EPID response to dose-rate variation show a series of 
light and dark bands that disappear at dose rate increasing. 
In order to define the EPID water equivalent depth, beam 
profiles exported at different depths from treatment 
planning system (TPS) have been matched with EPID acquired 
ones. The best fit between EPID and TPS profiles is fixed at 
150 mm depth. 60 IMRT beams have been verified evaluating 
the g-index with 'MatImrt-QA', the results have been 
compared with g-index calculated by 'I’mRT-QA' and the 
differences show a mean value of 0,26%±2%. The 'MatImrt-QA' 
perform EPID-TPS absolute dose matrices comparison too. By 
using the calibration factor calculated for EPID images (4,207 
x 103PV/MU) we can convert fluence matrix into dose matrix 
and calculate the g-index with the TPS dose matrix. 
Conclusions: The 'MatImrt-QA' accuracy and reliability have 
been tested, the use of EPID in pre-treatment verification for 
IMRT plans delivery should be improved for dose matrix 
checks when some acquisition parameters will be editable by 
the user and not fixed by the machine manufacturer.  
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Purpose/Objective: Some abdominal and pelvic sarcomas 
approach the skin surface so that the PTV extends outside 
the body to account for patient movement and set-up errors. 
When planning such an IMRT treatment, beam fluences 
should be extended to cover the PTV near the skin and 
beyond the body contour. This study investigates several 
techniques aimed at extending the dose in the skin flash 
region with IMRT. 
Materials and Methods: Three IMRT plans of sarcomas were 
optimised with 4 planning techniques using: 
1) Original PTV 
2) PTV edited 5mm back from skin 
3) PTV edited 5mm back from skin and for 2 fields, fluences 
extended using Eclipse TPS 'skin flash' tool (figure 1a) 
4) Virtual bolus added for optimisation and removed to 
calculate the plan [1]. 
For each plan, the dose extension in the flash area was 
evaluated in the TPS. The target volume coverage was 
assessed for the following cases: 
a) Perfect set-up 
b) Set-up error, simulated by shifting the isocentre [1] 
c) Distension of the abdomen simulated by adding a bolus.  
The CTV coverage was assessed for cases a and b. For case c, 
the CTV position could have moved as a result of the 
distension. Hence, the PTV was more representative of the 
CTV position and the PTV coverage was measured instead. 
The average coverage for all three situations was also 
calculated. 
An experimental assessment of the dose extension by the 
different IMRT techniques was performed. Plans were created 
for all techniques on a CIRS Head and Neck phantom (002HN) 
and doses measured using coronal EBT2 GafChromic® film 
and surface TLDs. 
Results: The plans created with the first planning technique 
were not clinically acceptable as the maximum PTV dose far 
exceeded 107% of the prescribed dose (see table 1). This was 
expected, as the optimizer aimed to deliver the prescribed 
dose to the build up region and to air. 
Techniques 2, 3 and 4 gave similar results for 2 patients. For 
the third patient, the virtual bolus technique undercovered 
the PTV and the fluence extension gave unacceptable hot 
spots. 
 
The experimental delivery of plans demonstrated the 
extension of the dose in the skin flash area when using the 
virtual bolus or the fluence extension techniques (see figure 
1). However, TLD showed an increased surface dose of 8%, 
29% and 34% for the set-ups a, b and c respectively when 
using the virtual bolus compared to the fluence extension 
technique. 
 
Conclusions: The dose is not extended to cover the PTV near 
the skin and beyond the body contour when using the edited 
PTV IMRT technique. This study showed that two techniques 
are available to extend the dose in the skin flash area: the 
use of a virtual bolus and the extension of fluences. The 
Eclipse skin flash tool is parameter and user-dependant so 
the virtual bolus technique is more robust but it may increase 
the skin dose. 
